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SOV-120-58-1-34/43 


AUTHORS: Astrov, D. N. and Borovik-Romanoy Abe B anes 

TITLE: Mercury Mariometer for Accurate Measurement’ of Pressure 
Changes (Rtutnyy manometr dlya tochnylh jamereniy davleniya) 

PERIODICAL: Pribory i Tekhnika Eksperimenta, 1958, Nr l, 


pp 132-134 “USSR) 
meter is the main instrument used in the 


ABSTRACT: The mercury mano 
measurement of the absolute magnitude of pressure in the 


range from a few mm to 2m of mercury. The main 4ifficulties 
connected with this manometer are those connected with the 
determination of temperature of the mercury and the observa- 
tion of the meniscus. A precision mercury manometer is. now 
described which was used in conjunc 
meter (Ref.1). A schematic drawing 0 
shown in Fig.l. The manometer tube cross section is 
ly cireular and its diameter is 19 mm. 
manometer °.S evacuated by 2 @iffusion chamber while the right 
mee i3 connected to the vessel in which pressure is peeing 
measured. The ‘length of the mercury column is determined 
by comparison with an invar rod, graduated in millimetres. 
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Mercury Manometer for Accurate MeasurementSof Pressure Changes, 


The invar rod was attached to the same frame as the manometer. 
The comparison was carried out, using a meter cathatometier, 
The manometer was thermostated and placed in a metiallic en- 
velope covered by a thermally insulating material. The en- 
velope was divided into two parts by a partition so tha% 
circulation of air could be established in it by a suitable: 
pump, A heater was placed on one side of the partition and 
a thermometer immediately above it. The output from this 
thermometer (resistance thermometer ) was used for thermal 
regulation of the setup. To measure the temperature of the 
mercury two vlatinum resistance thermometers were used, one 
at the top and one at the bottom of the column, A special 
optical device was used to measure the position of the 
meniscus and is shown in Fig.1. The manometer may be used 
to measure pressures with an accuracy of +0,055 mn, 
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SOV-120-58--1-34,/143 
Mercury Manometer for Accurate MeasurementSof Pressure Changes, 
P, G, Strelkov is thanked for his advice and constant 


interest, There are 4 figures and 4 references, 1 of which 
is English and 3 Soviet, 


ASSOCIATION: Vsesoyuznyy nauchno-issledovatel'skiy institut 
Fiziko-tekhnicheskikh i radiotekhnicheskikh izmereniy? 
‘All-Union Scientific Research Institute for Physico- 
Technical and Radiotechnical Measurements) 


SUBMITTED: June 18, 1957. 


1. Manometers--Design 2. Manometers--Temperature factors 
3. Thbrmometers--Applications 4. Pressure-~-Measurement 
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AUTHOR: Denishchuk, B.V., Dovbinshteyn, M.I. 
Stolper, M.B., Engineers, Borovik- _ SOV/67-11-5-16/18 
Romanov, JiSvyCandidate of Technical Sciences 

TITLE: Answers to the Readers (Otvety chitatelyam) 


P#RIODICAL: Kislorod, 1958, Vol 11, Nr 5, pp 69-70 (USSR) 


ABSTRACT: Under this title questions of readers are answered in brief. 
1) Question on the use of certain thermoneters and manoneters 
jin Soviet oxygen works. Thermometer types for the measurement 
of introduced air are given and thermometer types for 
measuring temperature during the process. The types of 
manomete::ss common in “ussia are also mentioned. 

2) Why a:re the nitrogen tubes destroyed at very low 
temperatures? Due to the dependence of the heat exchanger 

on the supply from the. upper columns, due to the unequal 
distribution of air between the throttle valve and detander. 
3) Which magnetic properties has oxygen? Oxygen is para~ 
magnetic and its magnetism is expressed by the formula 


p= 1+ 4n. 
: The dielectric state of some gases is given. 
4) On the interruption of the oxygen plant Kg-30 which is 
Card 1/2 necessary every four hours. It is recommended to check thea 
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~  24(3) 30v /56-35-4-45/52 


AUTIIORS : Borovik-RomanoVes A. S., Kreynes; N. XN. 
PITLE: The Transition From the Antiferromagnetic to the Ferromagnetic 


State ir. coS0, (Perekhod iz antiferromagnitnogo v ferro- 


magnitnoye sostoyaniye V CoS0,) 


PERIODICAL: ghurnal eksperimental 'noy 4 teoreticheskoy fiziki, 1958, 
Vol 35, Nr 4, pp 1053-1055 (USSR) 


ABSTRACT: In the range of 15°K, CoSO, goes over into the antiferronagnetic 


4 


state. By a method previously described the authors produced 
Cos0, aingle crystals without water weighing “1-5 M& and in- 


vestigated their magnetic properties within the temperature 

range of from 1.3 +o 70 K. These crystals were pipyramidal 

in share. Measurements were carried out along the axis connect- 

ing the vertices of the pyramids and along the edges of the 

ground surface. At all temperatures and atfield strengths of 

up to rv 4000 Oe magnetic suaceptibility does not depend on 

field atrength. The results obtained vy susceptibility measure- 
Card 1/6 ments carried out along all 3 °xes of the crystal are shown 
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os 


sov/56-35-4-45/52 
The Transition From the Antiferromagnetic to the Ferromagnetic State in 


CoSO 


4 by a diagram. The curves thus obtained confirm thet Co50, goes 


over into the ferromagnetic state at Pi a 42 Kos very sharp 


susceptibility peak along the a-axis is possibly connected 
with the character of the splitting-up of levels of the iva 


cot* in the crystal field. At T-P0°K susceptibility does aot 
tend exactly towards zero on any of the axes. The most inter- 
esting results are those obtained for great field strengths. 
Whereas the susceptibility of the axes b and c is independent 
of field strength up to field strengths of 18,000 Qe, the 
magnetic properties along the axis a show considerable anomaly. 
With the application of a field H along the axis a, the nolar 
magnetic moment of Cos0, increases linearly up to a field 


strength of H = 12,000 Oe. With a furtaer increase of H by 

1, C00 Oa, the moment increases sharply from some 100 to 

6,000 GGSM, which is followed by a further slight increase. 

This anomaly is apparently due to the upsetting of the mag- 

netization vectors of the sublattices and to the transition 

of the substance under investigation from the antiferromagnetic 
Card 2/4 to the ferromagnetic state. The following facts are of particular 
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sov /56-35-4~-45/52 
The Transition From the Antiferromagnetic to tihe Ferromagnetic State in 


CoS0, 


interest: 1) The ferromagnetic moment does not attain a state 
of saturation even at field strengths of ~18,000 Ce, 2) the 
ferromagnetic moment amounts to only 30% of the nominal 
moment, which was calculated on the assumption of a total 
freezing-up of the orbital momen%s. Reference is made to 
works by other authors. A detailed discussion of the anomaly 
observed! follows after the detailed investigation of this 
phenomenon within the entire temrerature range. The authors 
thank P. L. Kapitsa, Academician, for his constant interest 
in this work, and they also express their gratitude to 
Professor P. G. Strelkov for some valuable advice. There 

are 2 figures and 6 references, 4 of which are Soviet. 


ASSOCIATION: Institut fizicheskikh problem Akademii nauk SSSR 
(Institute for Physical Problems of the Academy of Sciences 
USSR) 
Vsesoyuznyy institut fiziko-tekhnicheskikh i radiotekhnicheskikh 
izmereniy (All-Union Institute for Physico-Technical and gadio- 
Card 3/4 technical Measurements) 
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BOROVIK-ROMANOV, A. S. Doo Phys-Math Soi -- (diss) “Magnetic properties of 
antiferromagnetic dielecstricte” Mos, 1959. 13 pp (Acad Sci USSR. Inst of 
Phys Problems), 150 copies (Bibliography at end of text (22 titles) 

(KL, 49-59, 137) 
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: 06186 | 
6 (5), 9 (9) SOV/115259-11-14/'36 
AUTHORS: Astrov, I.N., Borovik-Romanov, A.S., Orlov, M.P., 
Strelkov, PG rete ee cee ea eee Bente srapagcetese 
TITLE: The . Design: of a Practical Temperature Scale in the 


Range of 10 - 90°K | 
PERIODICAL: Izmeritel'naya tekhnika, 1959, Nr 11, pp 35-38 


ABSTRACT: In a publication made by the authors in 1954 fRef 1/, 
a practical temperature scale in the range of 10 - 
90°K was explained. In 1958, .at a session of the Ad- 
visory Committee on Thermometry of the International 
Bureau o” Measures and Weights, an international com-- 
parison of existing temperature scales between 10 and 
90°K was suggested by VNIIFTRI - Vsesoyuznyy nauchno- 
issledovatel'skiy institut fiziko-tekhnicheskikh i ra- 
diotekhnicheskikh izmereniy (All-Union Scientific Re- 
search Institute of Physical and Radio Engineering Mea- 
surenents). This article is based on the previous pub- 
lication /Ref 17 of the aforementioned authors and 

Card 1/2 deals with equipment and measuring methods. The au- 
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06186 
SOV/115-59-11-14/35 


The Design.. of a Practical Temperature Scale in the Range of 10 ~- 
90°K 


thors explain first the individual characteristics of 
thermometers, mentioning briefly platinum and gas 
thermometers. They describe briefly a membrane-gage 
measuring instrument and pressure measurements in the 
reservoir of a gas thermometer. The explain the assem- 
bly of the equipment and the cryostat used. Finally, 
the measuring method is outlined briefly. There are 4 
diagrams, 1 table and 14 references, 8 of which are 
Soviet, 3 German, 2 French and 1 Dutch. 
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24(3) Sov /56-35-3-18/71 
AUTHOR: Borovik-Romanov A. 5. 


ee 2 


TITLES: Investigation of Weak Ferromagnetism in a kinC0, Single Grystal 
(Izucheniye gibogo ferromagnetism na nonokristalle ninCO,) 


PERIODICAL: Zhurna?. eksperimental'noy i teoreticheskoy fiziki, 1959, 
Vol 36, Nr 3, pp 766-781 (USSR) 


ABSTRACT: The present paper contributes towards solving the problem of 
weak ferromagnetism in antiferromagnetics by investigating 

the ferromagnetic properties of a very pure Mnco, rhombohedron. 
The paper consists of a theoretical and an exper mental part. 
On the basis of the theory developed by I. Ye- Dzyaloshinskiy 
(Ref 1), the theoretical part first deals with crystal struc- 
ture, and further with the temperature dependence of magnetic 
properties near transition point and with an investigation 
of anomalies. The experimental investigation of the anisotropy 
of the magnetic properties was carried out on an MnCO, sinc 
erystal (rhodochrosite), which originated from tha pytenees 
and was placed at the author's disposal by the Mineralogical 
Huseun of the Academy of Sciences, in the temperature range 

card 1/3 of 1.3 to 300°K. It was found that, in accordance with the 
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theory, a ferromagnetic moment 0 could be observed only in the 
basis plane. The crystal is paramagnetic along the tripls axis. 
The temperature dependence of 5, x, and X, was investigeted in 


detail throughout the complete region of existence of anti- 
ferromagnetic ordering. In agrecuent with the theory of phase 
transitions of the second kind near the transition point it 


holds that: fee 
of ~ N 7. e 9 


At low temperatures o is proportional to T in the range of 
from 1.5 to 23 K (0.7 Ty) @he dispersion law and temperature 


dependence of the thermodynamical quantities for antiferro- 
magnetics with a magnetic structure of the tinC0, type have 


been obtained by the spin wave theory method. In this cuse 

the spontaneous magnetization vector is directed perpendicular 

to the crystal axis. A result of this is the absence in the 

energy spectrum of a gap related to the anisotrory field. The 

qualitative formulae obtained by the euthor agree with experi- 

mental results. fhe author finally thanks Academician 

P. L. Kapitsa for his interest in this work, and he further 
Card 2/3 thanke I. Yes Dzyaloshinskiy for discussions and V. 1. 
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Kolokol'nikov for his assistance in carrying out the ex- 
peziments. There are 9 figures and 35 references, 13 of which 
are Soviet, 
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‘ AUTHOR: Borovik-Romanov, A. 8. $0V/56-36-6-63/'66 
Lad aaa aaa SR 
TITLE: Pieronagnetism in Antiferromagnetic Cobalt--and Manganese 


Fluorides (P*yezomagnetizm v antiferromagnitnykh ftoridakh 
kobal'ta i margantsa) 


PERIODICAL: ghurnal eksperinental'noy i teoreticheskoy fiziki, 195%, 
_ Vol 36, Nr 6, pp 1954.- 1955 (USSR) 


ABSTRACT: The magnetic symmetry of some antiferromagnetic crystals ren- 
ders the occurrence of a piezomagnetic effect. possible, i.e. 

if pressure is applied, a spontaneous magnetic moment cccurs. 
Dzyaloshinskiy (Ref 3) showed that, especially in the group of 
the fluorides of transition metals, in which the antiferromag- 
netic vector is in the direction of the fourth order axis of 
the tetragonal cell, a ferromagnetic moment mM sAS,. must be ob- 


servable if a shear stress oo is applied. Thia effect has, 


however, as yet not been experimentally detected. In order to 
do so, the author of the present "Letter to the Editor" in- 
vestigated CoF,- and MnF,-monoorystals by means of a device 


Card 1/3 constructed specially for thie purpose. These monocrystals had 
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been ground in a special manner (see figure) into the shape of 
parallelepipeds. By the application of the pressures p & shear 
stiress OL = p/2 occurred in these samples. The sample was in 


an inhomogeneous magnetic field (ayy), and at certain H-values 
a measurable moment m occurred. The measurements were carried 


out at 20.4°R, where the antiferromagnetic order in the sample 
had nearly attained saturation. The error of the relative mea- 
suremer.ts amounted towv+ 3%, that of ebsolute measurements of 


the moment 10%. The results obtained by measuring a CoF,-sample 


are shown by a figure (dependence of the molar magnetic moment 
on. H in the range of from -1.0 to +1.0 kOe. The results obtain- 
ed are briefly discussed (without pressure - n0 moment; at 


p~500 kg/on®, m, ~ 10 G/Mol independently of the field. In 


weak fields up to 500 Oe the direction of the piezomagnetic mon 
ment was unchanged. In stronger fields the direction was equal 
to that of the spontaneous moment; reversal of magnetization, — 


duration 15-20 min). In MnF, the observed piezomagnetic effect 
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is 100 tines smaller than in CoF,, The author thanks 


Academician PL. Kapitsa for his interest in this investiga. 
tion, y, N. Mikhayl oy and 0. gs, Zaytsey for Preparing the sane 
Ples, and f[, Ye, Dzyaloshinakiy for discussions, There are 1 
igure and 6 references, 4 of which are Soviet, 
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( SOV/115-60-1-15/28 
AUTHOR: Borovik-Romanov, A.S., Orlova, M.P. and Strelkov, 
a s i 
TITLE: Estabjis og a Practical Temperature Scale for the 
10-90" Kf#tange. Deviations of the International Tem- 


perature Scale From the VNILFfRI Group Standard 
Scale and the Thermodynamic Scale Near the Oxygen 
Point. 


PERIODICAL: Izmeritel’naya tekhnika, 1960, Nr 1, pp 34-35 (USSR) 


ABSTRACT: The VNIIFCRI temperature scale for the 10-95° K range 
coincides with the International Scale ("MShT") at 
the boiling-point of oxygen (-182,97 C) except for a 
discrepancy of 0.01° in the 90-95" K range, which 
means thas the interpolation fgrmula is only sui- 
table for temperatures near 90° K. Former compari- 
sons made by_Heuse and Otto /Ref. 37, Keesom and Dam- 


Card 1/3 mers /Ref. 47, and Bricwedde and Hoge /Ref. 57 
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Establishing a Practical Temperature Scale for the 10-90° kK Range. 
Deviations of the International Temperature Scale From the VNIIFTRI 
Group Standard Scale and the Thermodynamic Scale Near the Oxygen 
Point 


appear to be insufficiently accurate. The authors 
suggest a better practical scale for the 90-273~° K 
range. Use of the interpolation power formulas is 
not advised and recommendations are made to estab- 
lish a scale according to the principle suggested by 
Strelkov and Sharevskaya /Ref. 67. The VNIIFTRI 
group standard thermometers were compared at the boi- 
ling-point of "natural composition" hydrogen, which 
was determined as Fs 

T = 20.39 - 0.003 


This value can differ from the thermodynamic tempera- 
ture of boiling hydrogen by the value 


20.39 | 2° : | + 0.006° K 
Card 2/3 = 
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Establishing a Practical. Temperature Scale for the 10~-90° K Range. 
Deviations of the International Temperature Scale From the VNIIFTRI 


Group Standard Scale and the Thermodynamic Scale Near the Oxyrren 
Point 


The article includes a temperature table of the boil- 
ing-point of “natural composition hydrogen", measured 
by different authors, after the phenomenon of ortho- 
para conversion became known. There are 4 graphs, 

1 table anc. 12 references, of which 5 are Soviet, 4 
German, 1 Iutch and 2 unidentified. 
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SHAREVSKAYA, D.1.; SPREIXOV, P.G.; BOROVIK-ROMANOV, A.S.; ASTROV, ).H.; 
MOROZOVA, G.Kh. reas 


a Ne te cern et 


Difference in the temperature coefficients of the resistance 
of some kinds of platinum in the range of 10.8 and 273.16°K . 
= Igm.tekh. 1067:34=37 Jl '60. (MIRA 1337) 
te (Thermometry) (Platinum-Thermal properties) 
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8 /056/60/038/ti104/010,/048 
24.1460 B019/B070 
AUTHOR: _Borovik-Romanov, A- S. ‘ 
en 
TITLE: i) Piczomagnetism in Antiferromagnetic Cobalt and Manganese 
Fluorides — 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1960, 
Vol. 3&, No. 4, pp. 1088-1098 


TEXT: Experimerts fcr determining the piezomagnetism of the compounds 


SOF, and MnF, are discussed in this work. For this purpose, a torsion 


balance was develope¢. which is shown in detail in Figs. 2 and 3, and is 


discussed exhaustively. The single crystals of NnF,, and CoF, used for the 


experiments were grown by N.-N. Mikhaylov and 0. S. Zaytsev from a melt 
placed in HF vapor. Because of the special construction of the torsion : 
balance, it was possible to put the samples under pressure. Figs. 5-8 x 
diagrammatically show the experimentally determined dependence of the 

molar magnetic momens of CoF, on the magnetic field without pressure and 
under a pressure of 340 ke/em® taken at the hydrogen temperature. The 
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same Figs. also show the dependence of the transverse piezomagnetic moment 
per unit volume of CoF, on the magnitude of the shearing stress applied; 
and the analogous dependence of the longitudinal piezomagnetic moment per 
unit volume, and the piezomagnetic effect in nF, - An analysis of the 


results obtained here is made with reference to the papers of I. Ye. 
Dzyaloshinskiy (Refs. 5, 11, 12, 18). It is fcund that in addition to the 
piezomagnetic moment perpendicular to the direction of the sub-lattice 

— Magnetization and equivalent to the known transverse weak ferromagnetism, 
there exists also a moment parallel to the direction of the sub-lattice 
magnetization and equivalent to the longitudiral weak ferromagnetisn not : 
observed so far. The author thanks Academiciar P. L. Kapitsa for his 
interest-in the work; I. Ye. Dzyaloshinskiy for valuable discussions, and X 
Vv. I. Eolokol nikoy for help in the experimertal work. B. A. Taveer 
(Ref. 6), V. 1. Ozhogin, and A. Ni. Vetchinkin are mentioned. There are 
10 figures a 23 references: 11 Soviet, 3 French, 7 US, and 7 German. 


ASSOCIATION: Institut fizicheski mn problem Akademii nauk SSSR (Institute 


for Physical Froblems of the Academy of Sciences, USSR) 
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s/056/60/039/01/03/029 
247900 B006/B070 
XY, & B00 ! 
AUTHORS: _ Borovik-Romanov, A. S., Ozhogin, V. I. 
7 \ 
TITLE: The Weak Ferromagnetisn!in an Antiferromagnetic coco, Singla 
Crystal ~~ : X 


PERTODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1960, 
Vol. 39, No. 1 (7), pp» 27-36 


TEXT: The present work is the continuation of an earlier work (Ref. 1) 
where the discovery of weak ferromagnetism in polycrystalline cobalt- 
and manganese carbonate crystals is reported. The authors have now 
investigated the magnetic properties of CoC0, Single crystals in the 


temperature range of 1.3 to 300°K by a balance method due to Faraday. 
The results of measurements are shown in diagram form. Fig. 1 shows the 
dependence of the molar magnetic moment m on the magnetic field strength 
H. The five upper curves are for Hlz, and the lower ones for Hl Ziy 

z being the trigonal axis. Fig. 2 shows the angular dependence of the 
projection of the magnetic moment on the H-direction in the (yz) plane 
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The Weak Ferromagnetian in an Antiferromagnetic ee 
coco, Single Crystal BCO6 /3070 

for H = 9480 oe ard T = 4. 2°K. The measured points lie mae on the 
curve given by the formula m(y) = y,8 + dlsinyl + oa {)Bsin® &Y, y being 


the angle between rf and z. Fig. 3 shows the re re dependence of 
the spontaneous ferromagnetic moment. Figs. 4a and 4b show the tempera- 
ture dependence of the magnetic susceptibilities YX, and Xn in the para- 


magnetic and ferromagnetic states of the crystal. In the temperature 
range of 50 = 300°K, X obeys the Curie-Weiss law: 7 = c,/(t - 6, ); 


and 1, (2) does so for temperatures over 100°K. In the range of ee 
transition temperature, ¥ , (T) has a strongly marked peak, while, 7 ,(T) 


shows only a slight variation. In the following, the results are discus-~ 
sed and compared with “hose of the spin wave theory and also with those 
of Ref. 1 (preliminary work in collaboration with M. P. Orlova) and 

Ref. 8. A thermodynamic theory of weak ferromagnetism is developed, and 
some peculiarities which distinguish the behavior of rece, from that of 


unCO , are discussed. Thus, coco, shows in the paramagnetic range (T>2,) 
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ooo, Single Crystal B006/B 
an anomalously large anisotropy of susceptibility (~ 30% at 300°K). ©. lies Vf 
at 18.1°K. Coto, is further distinguished by its large spontaneous 


ferromagnetic moment (0 1440 CGSM/mole) and the sharp peak near Ty> The 


latter can be explained by the thermodynamic theory of weak magnetism, 
and can be related to the fact that, when a magnetic field acts on a 
substance in a disordered state, it induces an antiferromagnetic order- 
ing in it. The anomaly observed in the temperature dependence of the 
spontaneous moment at low temperatures (Fig. 6) can be explained within 
the framework of the spin wave theory as being due to a transition from 
the excitation of a single branch to the excitation of both branches of 
the epin wave spectrum. Here, as well as in the case of MnC0,, the 


predictions of the spin wave theory do not show quantitative agreement. 
The authors thank, in conclusion, Academician P. L. Kapitsa for his 
interest in the work, I. Ye. Dzvaloshinskiy and N. M. Kreynes for 
discussions, N. Yu. Ikornikove for having supplied the Sample, and 

Vv. I. Kolokol'nikov for help in the experimental work. There are 

7 figures and 10 references: 8 Soviet and 2 French. 
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AUTHORS: Borovik-Remanov. A. S., Kalinkina,; I. N. 

TITLE: Specific heat of the spin waves in antiferromagnetic MnO, 

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 41, 
no. 5 (11), 1961, 1694 - 1696 


TEXT: The authors studied the temperature dependence of the specific 
heat of antiferromagnetics in order to verify the hypotheses on spin-wave 
dispersion. The measurements were carried cut between 1.6 and 80°K with 
unCO, samples which had. been prepared by a method according to 


N. Yu. Ikornikova at the Institut kristallografii AN SSSR (Institute of 
Crystallography AS USSR). Fig. 1 shows the temperature dependence of the 
molar specific heat of ¥nco, (circles and boldface line; the lightface 


line holds for Caco; ). The characteristic maximum corresponds to the 
conversion of MnC0, from the antiferromagnetic into the paramagnetic 
state. In order to obtain the purely magnetic heat capacity one has to 
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subtract the contributions of the lattice and of the nuclei from the 
overall specific heat. The first contributicn can be calculated, 
according to F. Simon end R. C. Swain (Zs. Phys. Chem. B26; 189, 1935), X 


from C. ., = 2.08°10°41? joule/deg.mole, since below 25°K the specific 
latt 3 
heat of Cato, increases proportional to T°’, as can be seen from Fig. 1. 


This contribution amounts to not more than 10%, of the total specific 
heat. The second contribution is C4 3 t/T*, eince the nuclear 


moments start ordering already at helium temperatures. The value of 


2.7 + 0.5)*10°° joule.deg/mole is given for b. After subtracting thes« 
heats one obtains the temperature dependence of the magnetic specific 
heat Cy as shown in Fig. 2, where the lightface straight line renders the 


game dependence as to be expected from the spin-wave theory. One can. see 
that experiments and theory match each other quantitatively up to 3.7 K, 


3 . ~3 ; ) 
(C~ ), when the values Y, = 43-10 » 7 = 0.24, T, = 32.4 K and 


a= 17.5°1074 joule/deg mole are used in the equation 
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C= (4x7? /5u4g) Oy Te(T/T ye)? 2 aT’ which was given by A. S. Borovik-Romenov 


(ZhETr, 36, 766, 1959). Accordingly, the spin-wave theory is verified. 
It is plain to see in Fig. 2 that Cy increases considerably between 3.7 


and 6°K, and that it is again proportional to m9 between 6 and 8.5°K as 
was predicted in the theory. Academician P. L. Kapitsa is thanked for 
his interest, Professor P. G. Strelkov for advice. There are 2 figures es 
and 6 references: 6 Soviet and 2 non-Soviet. The two references to a 
English-language publications read as follows: F. Simon, Rk. C. Swain. 
Zs. Phys. Chem. B 28, 189, 1935; A. H. Cooke, I). J. Edmonds. Proc. Phys. 
Soc., 71, 517, 1958. 
ASSOCIATION: Institut fizicheskikh problem Akademii nauk SSSR 
a of Physical Problems of the Academy of Sciences 
USSR 


SUBMITTED : October 11, 1961 
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| W000. obtained assiming tobal saturation of the Spin moments, but it is pointed | 

- | out that the accuracy af the results is still low. "The authors sincerely thank | 
ALP. L. Kapitsa for constant: interest in the work, ani i. S.. Khaykin end S, P a 
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The electron resonance in rhombohedral antiferromagnets with weak ferro- 
magnetism. 


report submitted for Intl Conf on Magnetism, Nottinghan, UK, 6-13 Sep 64. 


Inst of Physical Problems, Moscow. 
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Ae 
AUTHOR: Borovik-Romanov, A. S.; Prozorova, I. A- 2/ |. 


ORG: Institute of Physics Problems im. 8. Ie Vavilov, Academy of Sciences SSSR Cin 8 


ed Ertl Dieslanatanteatiters Aenean 


situt fizicheskikh problem Akademii nauk SSSR) 2 
TITLE: Coupling between two spin oscillation modes in antiferromagnetic resonanci:_ 


ay a Zh eksper i teor fiz. Pis'ma v redaktsiyu. Prilozheniye, v. 4, no. 2, 1966, 
57-61 


TOPIC TAGS: manganese compound, ferromagnetic resonance, antiferromagnetism, crystal 
symmetry, temperature dependence, frequency shift 


ABSTRACT: ‘The authors report observation of 4 strong shift of the resonant frequen- 
cies in the vicinity where the two branches of the antiferromagnetic-resonance spec~ 
trum of an antiferromagnet intersect. This shift is due to the mutual coupling in the 
two oscillation branches. ‘The tests were made on single-crystal MnCOg in 4 waveguide 
at 4.2K. The antiferromagnetic resonance was observed by noting the change of the re- 
flected microwave signal as a function of the applied static field. The results ob- 
tained at 125 and 117 Ges in the case when the external field was strictly paraliel to 
the basal plane of the crystal are in good agreement with the theoretical formas of 
the antiferromagnetic resonance frequency without allowance for the hyperfine inter- 
action. Even a slight inclination of the direction of the external field relative to 
| the basal plane caused a strong change in the temperature dependence of the resonant 
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field. All these data are interpreted as proof of a strong mutual coupling between 
lthe two oscillation modes of the two sublattices of the antiferromagnet. The re~- 
sultant shift amounts to ~1.5 kOe when the angle between the field and the basal plane 
is ~2° and ~5 kOe at an angle ~6°. ‘he results agree qualitatively with calculations 
in which the Hamiltonian for rhombohedral crystals of the D§q group are used. A more 
detailed comparison of the experiment with the calculations will be made after measur 
ments at other frequencies are completed. The authors thank P. L. Kapitsa for con- 
tinuous iuterest, I, Ye. Dzyaloshinakiy for useful discussions, and K. J. Rassokbin 
and Y. 8. Zakirov for help with the experiments. Orig. art. has: 3 figures. 
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8 OR DVI K 2) Rom AWovr, y-F. 


Content of rubidium in plants. I. 1. F. BOROVIK-ROMANDVA 
(Compt. rend. Acad. Sci. U.R.S.S., 1944, 43, 163-165). == 
Rb in seaweeds and fresh-water plants was determined by 
Spectrum analysis. Seaweeds of the order Laminariales con- 
tained (fresh basis) 0-32-5-6 mg., and those of the order 
Fucales 0°12-029 mg. of Rb per 100 g.; the average Rb: K 
ratio was 3-7 x 10° Fresh-vater plants contained 0-14-0052 
mg. of Rb per 100 g., with a Rb: K ratio of 78 x 10-* 
The 4 of Rb in seaveeds is about 10 times as great as in 
the surrounding medium, whilst that in fresh-water plants 
is about 1000 times as great. R. H. HE. 
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REMEMOLAS SeRovie TE. 
BoRovikK-WOMANOVA TOF. 


Content of rubidium in plants. II. T._F. BOROVIK-ROMANOVA 
(Compt. rend. Acad. Sci. U.R.S.S., 1944, 44, 285-288; cf. A., 
1945, IIT, 267).- The concen. of Ro is approx. the same [usually 
(fresh basis) 0*1-1*0 mg. per 100 g.] in sea algae, fresh-water 
plants, and land plants, despite wide difference in Rb content 
of the surrounding media. Plants absorb Rb and K in about the 
same ratio as that in which these elements occur in the surround- 
ing medium; thus, the Rb: K ratio is 0°00037 in sea algae and 
0°0005 in sea-water, whilst it is 0°002 in land plants and 0°0028 
in the soils. R. H. H. 
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LOROVIK-ROMANOVA, T. Fe 176133 a: 


UssR/Electronics - Oscillator, Tesla 1 Aug 50 


“Application of High-Frequency Tesla Oscillator to Quantitative Spectral Analysis of 
Solutions," S. A. Borovik, T. F. Borovik-Romanova, Inst Geol Sci, Acad Sci USSR 


"Dok Ak Nauk SSSR" Vol LXXIII, No 4, pp 683-684 


Describes app developed during their work of finding more suitable methods of spectrographic 
detn of strontium in samples of sedimentary rocks, which (i.e., methods) would exclucle 
influence of different volatility of samples. App possesses great sensitivity relative 

to accuracy of quant detn and mall consumption of products. Submitted 5 Jun 50 

by Acad D. S. Belyankin. 


PA 176733 
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ussR/Chemietry - Spectrography in Sep/Os 
Geochemistry 


*gome Applications of Spectral Analysis in Gece 
chemistry," S- A. Borovik, T. F, Borovik-Romanove, 
Inst Geol Sci, Inst Geochem and Anal Chem, Aced 


Sci USSR 


"Tz Ak Neuk SSSR, Ser Fiz" Vol XIV, No 5» 
pp 665-669 


Worked out 3 methods: detection of small amt 
of rare alkali metals, Li, Rb, Cs; application of 
sventitskiy's activating ac arc to analysis of solu. 
tions; application of hf generator to analysis of 
salutions. 

17aTL2 
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USSR/Optics - Optical Methods of Analysis. Instruments. K-17 

Abs Jour : Referat Zhur - Fizika, No 3, 1957, 1956 

Author : Borovik, S.A., Borovik - Romanova, T.F., Mikhay-lova, G.V-; 
Pavionko, L.I. , 

Title : Spectral Method of Quantitative Determination of Small 


Concentrations of Strontium and Barium Without Converting 
the Sample Into 4 Solution. 


Orig Pub : Zavod. laboratoriya, 1953, 19, vyp. 10, 1200-1201 


Abstract » A method is proposed for quantitative spectral analysis 
of strontium and barium in carbonate rocks with introdu- 

cing into the discharge & pulverized sample, coated on 
carbon bands. During four minutes the charge of 0.01 
gram is completely burned in a 6 amp ac arc. The photo- 
graphy was made with the ISP-51 using ® camera with f = 
270 mm, and the lines employed were the Sr 4607.331, Ba 
4554.042, and Ba 4934.086; the comparison line was Ca. 
4581.45 A. The method makes it possible to determine 5 x 
107*% strontium and 2 x 107% barium. The mean arithmetic 

Card 1/1 - 102 - relative error ist &. 
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and Analytical Chemistry, Moscow 


Institution 


 guemitted s July 9, 1954 
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(Spectrum analysis ) 
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tssr/ Minerals - Analysis 
Card 1/1 Pub, 43 - 26/97 


7 “Authors 3 Borovik, Romanova, T. F, 

E "pete ERNE ERT STEN WEEE NE SEAN OTE SS 

Title s Entry of separate component parts of mineral samples from the cavity of 
wa 2 ‘a carbon electrode into the flame of a DC-arc 


‘Periodical 1 Izv. AN SSSR. Ser. fiz. 18/2, page 261,. Mar-Apr 1954 


The entry of basic elements of a mineral sample into the flame of a. DC arc 
was investigated for granites, mica, basalt and clay, It was found that the 
entry into the flame of Al, Si, Mg. and Na was different for the minerals 
mentioned, The effect of adding foreign substances to the samples and the 
effect of preliminary heating of the sample on the entry of individual ele- 
ments of the sample into the arc flame was also investigated. FPreheating 
of the sample was found to change the evaporation of the sarnple but: other- 
wise it was considered as useful since it increased the evaporation stability. 
Addition of foreign admixtures to samples affect the nature of evaporation 


of the sample. 


Abstract 


Institution : Academy of Sciences, USSR, The V. 1, Vernadskiy Institute of Geochemistry 


and Analytical Chemistry 
Submitted 2 ......e- ee eeee 
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“““Fedaktor; RAZUMOVA, L.L., redaktor izdatel'stva; ZEMLYAKOVA, T.A., 
tekhnicheskiy redaktor 


_BOROVIK-ROMAUOVA , Tat’ yamFedorovna; VINOGRADOV, A.P., akademik, otvetatvennyy 


(Spectrographic determination of alkali and alkaline earth elements 
(in water, plants, soils, and rocks)] Spektral'no-analiticheskoe 
opredelenie shchelochnykh 1 shchelochnezemel'nykh elementov (v vodakh, 
rasteniiakh, pochvakh i porodakh). Moskva, Izd-vo Akademii nauk SSSH, 
1956. 183 p. : (MIRA 9:12} 
(Aliali metals) (Spectrum analysis) 
(Alkaline earth metals) 
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BOROVIK-2 OVA, T.F. 

Bffect of total composition on the passage of individual elewents 
of the sample into the flame of the are. Zhur.anal.khim. 11 no.2: 
129-134 MreAp '56. (MLBA 9:8) 


1. Institut geokhimii 1 analiticheskoy khimil imeni V.I. Vernadskogo 
A¥ SSSR, Moskva. 


(Spectrum analysis) 
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USSR/ Analytical Chemistry. General Problems. G-1 
Abs Jour: Referat. Zhur.-Khimiya, No. 8, 1957, 27117. 


Author : T. F. Borovik-Romanov. 


Improved Method of Sample Introduction into Arc 
Flame at Work with Activated Alternating Current 
Arc. 


Title 


Orig Pub: Zh. analit. khimii, 1956, 11, No. 5, 634 - 635. 


Abstract: In order to avoid the formation of buttons falling 

: out from the carbon electrode during the exposi- 
tion, charcoal is introduced into the electrode 
channel under the sample. In order to keep the 
sample away from being thrown out of the electrode, 
the substance is covered with powdered charcoal. 


Card 1/1 
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BOROVIK*ROMANOVA, T.F.; SOSEDEO, A.F. [deceased] 


Amount of rare alkali metals in minerals from pegmatite veins of the 
Kola Peninsula according to spectral analyses. Geokhimiia no 0513368379 
' 57. (MIRA 1233) 


1. V.I. Vernadsky Institute of Geochemistry and Analytical Chenistry, 
Academy of Sciences, USSR, Moscow and the Kola Branch of the dicademy of 
Sciences, USSR, 

(Kola Peninsula--Pegmatites) (Alkali metals) 
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BOROVIK-ROMANOVA, T.F.; KALITA, Ye.D. 


Per ne are tere en ete es een 


Cesium-rubidiun nicrocline-perthite and the distribution of 
rare alkali metals in it [with summary in English]. Geokhimiia 
no.22107-114 '58. (MIRA 12:4) 


1. Vele Vernadskiy Institute of Geochemistry and Analytical 
Chemistry, Academy of Sciences, U.S.S.R., and Institute of the 
Geology of Ore Deposits, Petrography, Mineralogy and Geoche- 
mistry, Academy of Sciences, U.S.S.R., Moscow. 
(Kola Peninsula—Microcline) (Rubidium) 
Cesium) 
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. AUTHORS ; Borovik-Romanova, TP. 7.,  Sosedko, 4. F. (Deceased), 


“pavinova, Yee N. 


TITLE: On the Ratio Between the -otassium- and Rubidium Content in 
Minerals =rom Pegmatitic Veins of the Kola Feninsula Accord- 
ing to the Data of Spectral analysis (¢b otnoshenii soder- 
zhaniy kaliya k rubidiyu v mineralakh iz pegmatitovykh sthil 
Kol'tskogo poluostrova po dennym cpektral'nogo analiza) 


FERIODIC AL: Geokhimiya, 1958, Nr 4, 


pp. 334 - 341 (USSR) 


ABSTRACT : A total of 53 samples was investigated by means of the spec- 
trograph ISP -51;the lines 7800,23; 7947,60 A were used 
for the determination of rubidium, the lines 7664,91; 7698,98% 


and 6911,3C; 6938,98 


for the determination of potassium. 


Accuracy in the case of rubidium amounts to +8 “>, in that of 
potassium to +9,4 %, +7,4 4 resnectively. The results are 
given in a table. The following fields were investigated: 

A) Pegmatite field in the sou_thern part of the Kola pen- 


insula. 


Card 1/4 t) Northwestern part of the field (microclines) 
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: sov/ 7-58-4-5/13 
On the Ratio Between the Potassium- and Hubidium vontent in linerals Frem 
_Fegmatitic Veins of the Kola Peninsula According to the Data of Spectral 
Analysis 


"Zhila na bolote", (microclines) 
II) Central part of the pegmatite field (microclines) 
III) Southern- and southeastern part of the field pegmatite 
Southern veins (microclines! 
Vein in the southeastern part of the field (microclines) 


B) Pegmatitie field, 30 km southeast of the investigated 
field (microclines) 


C) Microclines ftom other regions of the Kola peninsula 


D) Pegmatite fields of the Ural and the Vostochnoye Zabay= 
kal'e (amazonites), mica of the Kola peninsula (lepi- 
dolite, muscovite 


Results obtained by the investigation of the microclines: 
1) The potassium content amounts to between 7,84 oh and 13,74%, 
the rubidium content is between 0,1 % and 1,5 3. 


2) Tne K/Rb-ratio is between 106 (north and northwest) and 
7,0 (southeastern field). If the results are plotted on 
a diegram with % Rb asAhe abscissa and K/Rb as the or- 
Card 2/4 dinate, four groups cdn besiistinguished. The latter are 
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sev fl-58-4-5/13 
On the Ratio Between the Potassium- and Rubidium Content in Minerals From 
Pegmatitic Veins of the Kola Peninsula According to the Data of Spectiral 
Analysis 
discussed. 


3) In the zonary pegmatitic veins of the south- and south- 
eastern part the K/Rb-ratio is reduced from the contact 
to the center from 26 to 15. 


In the investigation of the K/Rb-ratio in mica it was found 
that rubidium increases like in the case of microclines, as 
compared to potassium, from the northwest to the southeast 
of the field and in the zonary veins from the contact to the 
center. There are 4 figures, 1 table, and 11 references, 4 
of which are Soviet. 


ASSOCIATION: Institut geokhimii i analiticheskoy khimii, im. Vv. I. Ver- 
nadskogo AN SSSR i Kol'skiy filial AN SSSR (Institute of 
Geochemistry and Analytical < Chemistry imeni V. I. Vernadskiy 
AS USSR and Kola Branch AS USSR) 


SUBMITTED: April 10, 1958 
Card 3/4 
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soy7-58-4-5/13 
On the Ratio Between the Potassium- and Rubidium Content in Minerals irom 
Pegmatitic Veins of the Kola Peninsula According to the Data of Spect:ral 
’ ‘Analysis 


1. Minerals--Analysis 2. Potassium--Determination 3. Rubidium-~Determination 


4. Spectrographic analysis--Applications 


Card 4/4 
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\BQROVIK-ROMANOVA, T.P. 
Methods for the apactrum analysis of the alkali elements. 
Fiz.eabor. no.4:361-363 '58. (MIRA 12:5) 


1. Institut geolkhimii 4 analiticheskoy khimii imeni V.I. 
Vernadskogo AN SSSR. 
(Alkali metals--Spectra) 
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* sU THORS: Borovik-Romanova, T. F., Sosedko, A. F., 20-3-33/59 
Deceased) : > 
TITLE: On the Content of Rubidium in the Beryls of Pegmatite Veins 


of the Kola Peninsula (0 sodershaniyakh rubidiya v beriliakh 
pegmatitovykh zhil Kol'skogo poluostrova). 


PERIODICAL: Doklady AN SSSR, 1956, Vol. 118, Nr 3, pp. 534-536 (usSR) 


ABSTRACT; The authors observed a permanent occurrence of rubidium in 
beryl in the above veins. The method of determination of 
this element in beryl was imperfect so that no reliable 
figures are available, Here rubidium was determined by means 
of spectral analysis. An activated aro with carbon electzodes 
served as source of excitation. Both vast belts of the 
peninsula containing pegmatite veins are described in detail, 
There is only a loose connection between the mineralogic 
petrographic details and the topic of this paper. The results 
of determination of the content of rubidium are summarised on 
tables. 
Conclusions. 1. Rubidium was found in all beryls investigated. 
Its content shows a certein dependence on the paregenetia 

Card 1/5 associations of the minerals followed by rubidium. In tho North- 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206510018-8" 


"APP : 
ROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206510018-8 


On the Content of Rubidium in the Beryls of Pegmatite Veins 20-3-33/59 


of the Kola Peninsula 
Kol'akiy pegmatite yer beryls are marked by their littie Rb 
-3 4), in the case of beryls from zonal 


content ( < 3,3.10 
pegmatite veins an increase of the Rb-content acoording to 


the rule from the zone of contact (18.107 %) towards the 
centre (to 110.107? %) is observed. Also in the case of 
other minerals the Ru content increases in the above 
direction. 2. With rubidium also potassium was found in all 
peryls investigated. Apparently these two elements replave Cs 
(ref. 1).There are 1 table and 1 Slavic reference. 


ASSOCIATION: Institute for Geochemistry and Analytical Chemistry iment 
Vv. I. Varnadskiy AN USSR (Institut geokhimii 4 analitich?skoy 


khimii im. V. I. Vernadskogo Akademii nauk Sssk). 
Kola Branch AN USSR, imeni g. M. Kirova (Kol'skiy filial im. 
S. M. Kirova Akademii nauk sssk). 


PRESENTED: May 13. 1957, by A. P, Vinogradov, Acndenician ae 
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; On the Content of Rubidium in the Beryls of Pegmatic Veins of 20-3-33/59 
the Kola Peninsula 


SUBMITTED: May 13, 1957 


AVAILABLE: Library of Congress 


Cara 3/3 
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, Akadestye acuk BSSR. Komilssiys 7 analtticonesk 


cases ¢ BQO EYPIOTTATION sav /s4a3 


oy xniatt 


ey chistykh metallayh (Methods of Determining Mitaixe 


Meroty opretelanite tia) tts: Trudy, 12) 9,500 


tures In Pure Metals) Moscow, 1960. BLL p- (Serteae: 

copies printed. . 

Bector &: eotcal 

Resp. E4s.: A.P- Vinogradov, Aceteaician and D.I. Ryepcnixoy, Hclor af Ch + 
Betencess RA. of ‘Publi abing louse: MoPs Volynets; Tech. B4.t TV. Polyakovwn. 


PURPOSE:  Thia collectica of articles 1s intended for chemist, metallurgists, and 


engineers. 


Soviet Gnicc. Bo persoaslities are mention: 


Malar 22.92. and 5.X. Solodovaik. Asalysis of Biasuth for 
‘Admixvures : = : ° : 172 
3 =e 
A.G. Kasabash, Sh. I.Poyzalayev, VM. Lipstovwa, end Vode 
Klee 2 poe remtarekr Methoe of Deveraining KusLieared 10 Hetaliic 
wacth acd Ite Cospascs 175 


Spore St nod LoL. Col'brarm. Determination of Ouall Quantities wr 
teed E 


do Metatiic Sizwcn 
end L.A. everson. Datermination of Adaisturse of 


i 
Asigyakova,5.t- 
. giver, and Sold is WtAILIe Bisweth With the Atd of Dithizone 19h 


Cadatws, Stlve: 


“sugaxm, $.1., ond Tb.Ya. Krol', 
Iron, Manganese, acd TelOrriaa ta Siemuth 


[wtareination of Adaixcures 02 faces Sa 


lyaye va, cetermicatioa of Suall Quantities of 


$ kor, Do 2 TK. So 
Rpm Sao intastie siemace SAREE + eee 


a2. 


_ Borers Nommncn oP naternzation of Lithia is Hewes 
Malynge, D.P., ood B.¥. 3 pr (deceased). Potarographi¢e Determination 

‘ “ae Copper Maiacures Ts Necvalits Biseuth : : ma 
—~palincoge, Eile, HAs Maraloy, srt ZA. Zekharova, Syectroanalytic De~ 

-taYetiation of Adalxvares in Tingoten Coxpounds 227 


Vaynanteyn, F-Yos Tale Belyarry, end K.Y> Agracam—Methods of Spectral 
Petarsioatiat of Cetaim, Antinogy, Biseuth, Lead, and Tin in Tungsten and 
im Malydéenm : 236 
~ ‘ ~— 
, Kursdesh, Aid., 2%. Satnav, B.1. Satrcove-Avering, and dh.I. Poyxulsyer. 
Determination of Adaixtures in MoSybdesm ant Tes Cakpounls 255 


Rypshiker D-t2, Ta.P, Gojnshtera, #24 L.V, Bortacra., Method of Direct 
mation of Lead, Cedetm, Biraucn, Antimeny, und Tin in Molydderss 


With the Ald of Osciliograpatc Polarography 


Khyactzo, Tu.d., YooM, chiatyrzova, and Lb. Kuain. Determination of Oxygen 
Vactim-fusion Metned 231 


265 


mmerewmermne memes ee te 
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BOROVIK-Romanova, T..; SOSEIKO, A.F. [ deceased] 
a ceca ntent of nineralae 
he thallium and rubidium co 
ae ae ty eeine of the Kola Peninsula Seubraays the 
ee trum analysis. Geokhimiia noel231~3 . 
data of spectru (aa ie) 


cal 
1. Vel Vernadskiy Institute of Geochemistry and Anslyt)6 - 
Chemistry. Academy of Sciences, Laapewre 8 
Branch of the Acadeny of Sciences, UeS.- ca 
(Kola Peninsula-e tites) (Thal 
(Bubidiun 
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BOROVIK-RGMANOVA, T.F.; FARAFONOV, M.M. 
pperrecmeser en MEANT TT EE 
Use of an activated, alternating current arc with fulgerator for the 


determination of small quantities of sodium, potassium and lithium 
Trudy Kom. anal. Ichim. 


{mpurities in metallic rubidium and cesiun. 
12:322+330 *60. (MIRA 13:8) 
(Cesium--Analysis ) 


(Rubidium-Analysis ) 
(Spectrum analysis) 
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BOROVINRGMANOVA, TF. 
es 8 
i ing their 
influence of alkaline elements dur wis 
sebeeriner ps by flame photometry. Pe ene a oo 664, 
669 ND *61. ‘ :12) 


1. Vernadsky Institute of Geochemistry and Analytical Chenistry, 
Keademy of Sciences U.S.S.R, Moscow. 


(Alkali metals) 
(Flame photometry) 
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BOROVIK-ROMANGVA, T.F.; BELYAYEV, Yu.1.3 KUTSENKO, Yu.1.; PAVLENKO, 
“<——T.1.; SAVINOVA, Ye.N.; FARAFONOV, M.M.; VAYNSHTEYN, E.Ye., 
prof., doktor khim, nauk, otv. red.; DRAGUNOV, E.S., red. 
izd-ve; ASTAF'YEVA, G.A., tekhn. red. 


[Spectral determination of rare and dispersed elements in 
minerals rocks, soils, plants, and natural waters] Spektral'noe 
opredejenie redkikh i rasseiannykh elementov; v mineralakh i 
porodakh, pochvakh, rasteniiakh i prirodnykh vodakh. [By] T.F. 
Borovik-Romanova i dr. Moskva, Izd-vo Akad, nauk SSSR, 1962. 
239 Po (MIRA 15:3) 


1. Akademiya nauk SSSR. Institut geokhimii. 
(Spectrum analysis) 
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BOROVIK-ROMANOVA, T.F. 


Jo : sk determination with 
ffect of alkaline elements in their 
ae photometer. Izv. AN SSSR. Ser. fiz. 26 no.73:950-952 


Jl ‘62 (MIRA 15:8) 
° (Flame) (Photometry) (Alkali metals) 


OT 
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